Neointima formation on vascular elastic laminae and collagen matrices scaffolds implanted in the rat aortae.
Synthetic polymers, including polytetrafluoroethylene and Dacron, and biomatrix proteins, including collagen and fibrin, have been used for the construction of vascular substitutes. However, these materials induce inflammatory reactions, contributing to thrombosis, smooth muscle cell (SMC) proliferation, and neointima formation, processes leading to the failure of vascular substitutes. Thus, a pressing issue in vascular reconstruction is to construct vascular substitutes with surface materials that are inflammation-resistant. Here, we demonstrate that the vascular elastic laminae exhibit such a property. Aortic specimens from donor rats were treated with 0.1M NaOH for various times, resulting in elastic lamina-collagen matrix scaffolds with and without the basal lamina. Matrix scaffolds were implanted into the host aorta with three different surface materials, including the elastic lamina, basal lamina, and adventitial collagen, and observed for leukocyte adhesion, endothelial migration, cell proliferation, and neointimal formation on these surfaces. It was found that the elastic lamina was associated with significantly lower leukocyte adhesion, BrdU incorporation, and neointima formation than the basal lamina and adventitial collagen, while the migration of endothelial cells was comparable on all three surfaces. The adventitial collagen matrix was associated with leukocyte infiltration from blood and subsequent SMC migration from the host aorta, whereas the elastic laminae were resistant to such processes. The morphology of the implanted elastic laminae appeared normal at all times. These observations suggest that the vascular elastic laminae exhibit inflammation-resistant properties and inhibit SMC mitogenic activities compared with collagen-containing matrices and may be considered a potential surface material for vascular reconstruction.